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(54) Pipe device provided with two ball valves and quick release coupling means 

(57) The fitting comprises two fitting parts (1, 2) 
connectable to respective pipes and provided with 
respective ball valves (7, 8) one of which (7) with con- 
cavity, and coupling means (20) of the quick release 
type for the aforementioned fitting parts (1, 2). It pro- 
vides functional interconnection means (40-53) that pre- 
vent the closing of the valve without concavity (8) before 
the closing of the valve with concavity (7) and the 
release of the coupling device (20) before the closing of 
the valve without concavity. Said functional interconnec- 
tion means (40-53) comprise a first control lever (40) for 
the closing rotation of the valve with concavity (7), a 
second control lever (45) for tiie dosing rotation of the 
valve without concavity (8), that is hinged on the same 
axes of the first lever (40) and has a rotation subordi- 
nated to the removal of a mechanical block caused by 
said first lever (40) in opening position. A first hydraulic 
cylinder (42) controls the rotation of said first lever (40) 
toward a closing position of the valve with concavity (7), 
and a second hydraulic cylinder (48) controls the rota- 
tion of said second lever (45) toward a closing position 
of the valve witiiout concavity (8) after the removal of 
said mechanical block and, subsequentiy, the release of 
the coupling device (20) of the two fitting parts (1 , 2). 
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Description 

[0001] The present invention concerns a coupling 
device for pipes provided with two ball valves, one of 
which with concavity, that are activated in a sequence 5 
and with quick release coupling means subordinated to 
the closing of both valves 

[0002] Pipe fittings that are formed by two parts fixed 
to respective pipes, that are kept together by coupling 
means that allow, in case of need, the quick separation io 
of the two parts of the fitting, and therefore of the pipes, 
are already known. 

[0003] Each one of the two parts of the fitting is pro- 
vided with a closing valve of the ball type, that allows the 
tight closing of the respective pipe before the release of is 
the coupling means occurs. 

[0004] In order to limit at the maximum the quantity of 
fluid that gets trapped between the two valves and, once 
released, gets dispersed in the environment, it has 
become usual to realise one of the two valves with a so 
concavity such as to allow the other valve to insert Itself 
in ft in the closing stage. 

[0005] Obviously, in that case, the vah/e jWith concavity 
must bring itself in a closing position before the closing 
movement of the other one begins and jonly then the 25 
separation of the two pipes can take place. 
[0006] A known coupling and quick release device is 
described in the US Patent 4.306.739 and comprises a 
articulated sequence of tightening pinceris arrangeable 
bridging respective clrcumferencial portions of terminal 30 
flanges of the two parts of the fitting that are set along- 
side so as to form a coupling ring that is open on one 
end. and a closing bar of said ring that is movable upon 
command from a closing position to an opening position 
of the same ring. 3S 
[0007] In view of this state of the art,; object of the 
present invention has been to provide a pipe fitting com- 
prising two ball valves, one of which concave, and a 
device for quick release coupling of the type described 
in the aforementioned US patent, in which functional 40 
interconnection means such as to determine a precise 
and obligatory sequence of closing operations of the 
concave valve and finally of release of; the coupling 
device are provided. ; 
[0008] According to the present invention, such object 45 
has been attained by means of a pipe fitting character- 
ised in that said functional interconnection means com- 
prise a first control lever for the closing rotation of the 
valve with concavity, a second control lever for the clos- 
ing rotation of the valve without concavity, that is hinged so 
on the same axes of the first lever and has a rotation 
subordinated to the removal of a mechanical block 
caused by said first lever in opening position, a first 
hydraulic cylinder to control the rotation of said first lever 
toward a closing position of the valve with concavity, and ss 
a second hydraulic cylinder 1o control the rotation of 
said second lever, toward a closing position of the valve 
without concavity after the removal of said mecfiafiicai 



block and, subsequently, to control the release of the 
coupling device of the two parts of the fitting. 
[0009] An embodiment of the fitting according to the 
invention is illustrated as a non-limiting examples in the 
enclosed drawings, in which: 

Figure 1 shows in an axial section a pipe fitting 
according to the present invention with two valves in 
an opening position: 

Rgure 2 still shows in an axial section the afore- 
mentioned fitting with the valve with concavity 
rotated into a closing position; 
Rgure 3 still shows in an axial section the afore- 
mentioned fitting with the two valves rotated into a 
closing position; 

Rgure 4 shows the fitting of Rgure 1 as viewed in a 

top plan; 

Rgure 5 shows the fitting of Rgure 1 as viewed 
from the left; 

Rgure 6 shows a magnified detail of the fitting of 
Rgui'es 1-3; 

Rgure 7 shows another magnified detail of the fit- 
ting of Figures 1-3; 

Rgure 8 shows the fitting in the position of Figure 1 
with open valve, as viewed in a section according to 
line Vlll-VIII of Figure 7 and rotated by 90* on the 
drawing plane: 

Rgures 9 and 10 show sections simitar to the one in 
Rgure 8 with the two valves respectively in the posi- 
tions of Figures 2 and 3; 

Rgure 1 1 shows a section similar to the one in Fig- 
ures 8-10 with the fitting device controlled to oper- 
ate the release of the two pipes. 

[001 0] The pipe fitting shown in the drawings is com- 
posed of two fitting parts 1 and 2 destined to be fixed to 
respective pipes to be coupled. 
[001 1 ] Each one of the two fitting parts 1 and 2 com- 
prises an external concave body 3, 4 provided with ter- 
minal flange 5, 6 turned outside for the frontal coupling 
with the flange of the other part of the fitting. 
[0012] Inside of each concave body 3, 4 a respective 
ball valve 7, 8 is turningly housed, that is made fixed to 
a respective driving shaft 9, 10 that is turningly sup- 
ported by the concave body 3, 4 and extending outside 
of it. Both valves are passed through by a rectilinear 
duct 11. 12, that depending on the angular position of 
the respective valve can end up being lined up with the 
corresponding duct of the other valve and with a termi- 
nal mouth 13, 14 of the concave body 3, 4 (Figure 1) or 
arranged perpendicular to the aforementioned position 
in order to close in that case the respective mouth 13. 
14 (Figure 3). 

[001 3] As it is possible to notice from Figures 2 and 3. 
the valve 8 has a perfectly spherical external periphery, 
while the valve 7 provides a concave peripheral portion 
15, in which, with both valves in a closing position, a cor- 
reisponding peripheral portion of the valve 8 can be 
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inserted.- In this way the quantity of fluid which remains 
between the two closed valves and that is destined to be 
dispersed in the external environmerrt is reduced to a 
minimum. 

[001 4] At the top of the driving shaft 1 0 of the valve 8 s 
a lever 16 is fixed, which through a pair of tension rods 
17 (Figure 4) is connected in an articulate way with an 
analogous lever 18 that is fixed to the upper part of a 
shaft 19. that is axialiy lined up with the driving shaft 9 
of the valve 7 and is activated in the way that will be sub- io 
sequently desaibed in combination with it. 
[0015] A quick release coupling device, that is illus- 
trated and Indicated as a whole with the numeric refer- 
ence 20 In Figure 5, provides for the separable 
connection of the two fitting parts 1 and 2 in the facing is 
and lined up position of Figures 1-3. It consists in a 
device of the type described in the US patent 4,306.739 
(to be considered as incorporated in the present 
description), which comprises a sequence of tightening 
pincers 21 articulately connected by bars 22 and 20 
arrangeable across of respective drcumferencial por- 
tions of the terminal flanges 5, 6 of the parts of the con- 
nection so as to form a coupling ring that is open on one 
end. A closing bar 23 of said ring that is movable on 
command from a closing position (Figure 5) to an open- 25 
ing position of the same ring is provided. This is 
obtained by causing the rotation with the proper thrust 
of the bar 23 around its fulcrum 24 in such a way that a 
locking pawl 25 fixed to a cylinder 26 in which the end of 
the bar 23 is slidingly inserted exits/protrudes from an 30 
end cavity 27 of a forked lever 28 hinged in 29 on an 
appendix 30 of one of the tightening pincers 21. A 
series of springs (not shown) housed inside the cylinder 
26 and cooperating with the end of the bar 23 in the way 
desaibed in the aforementioned US patent normally 35 
maintains the pawl 25 inside the cavity 27 In such a way 
that the axes X of the bar 23 is moved toward the axes 
of the fitting as regards the axes Y that ideally connects 
the same pawl with the fulcrum 29 of the forked lever 28. 
On the other hand, by applying an appropriate lateral 40 
thrust to the cylinder 26 (or to the bar 23) the aforemen- 
tioned springs allow a limited sliding of the bar 23 as 
regards the cylinder 26 and, as a consequence, the bar 
23 rotates, Ixinging its axes X outside of the axes Y and 
thus causing the rotation of the forked lever 28 and the 45 
exit of the pawl 25 from the cavity 27 of the same lever. 
The coupling ring of the two flanges 5 and 6 therefore 
opens, thus allowing the immediate separation of the 
two fitting parts 1 and 2. 

[001 6] As shown in Figure 6. when the two fitting parts so 
1 and 2 are maintained attached to each other by the 
coupling device 20, the wet seal between the two 
flanges 5 and 6 is ensured by the two filling rings 31 . 32 
fixed to the same flanges and by a gasket 80, while the 
wet seal as regards the two valves 7 and 8 is ensured by . ss 
additional gaskets 33. 34 provided on respective axialiy 
mobile rings 35. 36. also provided on the flanges 5. 6 
" and thrust toward the periphery of the valves 7 an 8 by 



respective springs 37. 38. 

[0017] As already mentioned, the driving shaft 10 of 
valve 8 is kinetically connected with a shaft 19 axialiy 
lined up with the driving shaft 9 of the valve 7. More pre- 
cisely, as shown in Rgure 7, on the shaft 9 a first lever 
40 is keyed in 39. which through a link block 41 connec- 
tion receives motion from the rod 53 of a first hydraulic 
cylinder 42 (Rgure 8-11). On the other hand, from the 
shaft 19 a reversed ctp element 43 extends, which is 
turningly fit on the shaft 9 and is in turn keyed in 44 with 
a second lever 45 connected through a connecting rod 

46 with a rod 47 of a second hydraulic cylinder 48 paral- 
lel to the first cylinder 42 (Rgures 4 and 8-11). Owing to 
its engagement into a radial cut 49 of the cup element 
43, the first lever 40 serves as a blocking element to the 
rotation of the second lever 45. The rod 47 of the sec- 
ond hydraulic cylinder 43 also cooperates with a third 
lever 50 hinged in 51 . that is normally maintained elasti- 
cally against a fixed support 52 (Figures 4 and 8-10) but 
that can be brought far from it under the thrust of the rod 

47 (Figure 1 1) in order to operate in turn on the cylinder 
26 (Figure 5) and to move it to a position of release of 
the coupling device 20. 

[001 8] The entire closing 1 procedure of the two valves 
7 and 8 and of separation of the two pipes can be 
noticed in Figures 1-3 and 8-1 1. Starting from the posi- 
tion with open valves and coupled pipes of Figure 1 and 
8. in which the lever 40 prevents the clockwise rotation 
of the cup element 43 andj therefore the fonwarding of 
the rod 47 under the control| of the cylinder 48, the oper- 
ation of the cylinder 42 with the subsequent backing of 
the piston rod 53 causes the clockwise rotation of the 
lever 40 (Figure 9). that through the driving shaft 9 
causes in turn the rotation of the valve 7 with concavity 
15 up to the closing position of Rgure 2. The rotation of 
the lever 40 also causes the unlocking of the rotation of 
the lever 45. that the subsequent operation of the cylin- 
der 48 can therefore set into clockwise rotation (Figure 
10). that through the cup element 43, the shaft 19. the 
articulate parallelogram 18,; 17 and 16 and the driving 
shaft 10 causes in turn the ^rotation of the valve 8 up to 
the closing position of Figure 3. The travel of the rod 47 
of the cylinder 48 continues then until it provokes the 
operation of the lever 50 (Rgure 11) and the subse- 
quent displacement of the cylirtder 26 into the release 
position of the coupling device 20. The two fitting parts 
1 and 2 can therefore separate together with the pipes 
to which they are attached. ' 

Claims 

1 . Pipe fittings comprising two fitting parts (1 , 2) con- 
nectable with respective pipes provided with 
respective l^all valves (7. 8) one of which (7) with 
concavity, coupling means (20) of the quick release 
type for the aforementioned fitting parts (1.2) and 
functional interconnection means (40-53) such as 
to prevent the closing of, the valve without concavity 
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(8) before the closing of the valve with concavity (7) 
and to prevent the release of the coupling device 
(20) before the closing of the valve without concav- 
ity, characterised in that said functional intercon- 
nection means (40-53) comprise a first control lever 5 
(40) for the closing rotation of the valve with con- 
cavity (7), a second control lever (45)' for the closing 
rotation of the valve without concavity (8). that is 
hinged on the same axes of the f irstl lever (40) and 
has a rotation sutx>rdinated to the removal of a w 
mechanical block caused by sard first lever (40) in 
opening position, a first hydraulic cylinder (42) to 
control the rotation of said first leverj (40) toward a 
closing position of the valve with concavity (7), and 
a second hydraulic cylinder (48) to control the rota- is 
tion of said second lever (45) toward a closing posi- 
tion of the valve without concavityj (8) after the 
removal of said mechanical blocl< and, subse- 
quently, to control the release of the coupling device 
(20) of the two fitting parts (1,2). ' 20 

Pipe fitting according to claim 1. characterised in 
that said mechanical block is determined by the 
engagement of said first iever (40) in a radial cut 
(49) of a cup shaped element (43) turning on the 2S 
same axes of the first lever (40) arid rigidly con- 
nected with said second lever (45). 

Pipe fitting according to claim 1, characterised in 
that said coupling device (20) comprises an articu- 30 
lated sequence of tightening pincers (21) arrangea- 
ble across of circumferencia! portioris of adjacent 
terminal flanges (5, 6) of the two fitting parts (1 , 2) 
so as to form a coupling ring open on one end. and 
a bar (23) for the closi ng of said ring that is movabi e 35 
upon command from a position of closing to a posi- 
tion of opening of the same ring. 

Pipe fitting according to claim 3, characterised in 
that said functional interconnection nrieans (40-53) 40 
comprise a third lever (50) that can be activated by 
said second cylinder (48) after the rotation of said 
second lever (45) and operating in turn said closing 
bar (23) of the coupling device (20). ' 
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(54) Pipe device provided with two ball valves and quick release coupling means 

(57) The fitting comprises two fitting parts (1, 2) 
connectable to respective pipes and provided with 
respective ball valves (7, 8) one of which (7) with con- 
cavity, and coupling means' (20) of the quic)< release 
type for the aforementioned fitting parts (1 , 2). It pro- 
vides functional interconnection means (40-53) that pre- 
vent the dosing of the valve without concavity (8) before 
the closing of the valve with concavity (7) and the 
release of the coupling device (20) before the closing of 
the valve without concavity. Said functional interconnec- 
tion means (40-53) comprise a first control lever (40) for 
the closing rotation of the valve with concavity (7), a 
second control lever (45) for the dosing rotation of the 
valve without concavity (8), that is hinged on the same 
axes of the first lever (40) and has a rotation subordi- 
nated to the removal of a mechanical block caused by 
said first lever (40) in opening position. A first hydraulic 
cylinder (42) controls the rotation of said first lever (40) 
toward a closing position of the valve with concavity (7), 
and a second hydraulic cylinder (48) controls the- rota- 
tion of said second lever (45) toward a dosing position 
of the valve without concavity (8) after the removal of. 
said mechanical block and. subsequently, the release of 
the coupling device (20) of the two fitting parts (1 , 2). 
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